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Abstract of JP2000203888 

PROBLEM TO BE SOLVED: To reduce a flying height and to prevent a head crash and an thermal 
asperity by bringing a glass substrate into contact with a chemically strengthening treatment solution 
containing a chemically strengthening salt and substituting ion in the substrate with ion having a larger 
ion diameter in the treatment solution. SOLUTION: A glass substrate such as aluminosilicate glass is 
immersed in and brought into contact with a chemically strengthening treatment solution containing a 
chemically strengthening salt cleaned by removing particles in a region not exceeding a glass transition 
temperature to give a glass substrate strengthened by substituting lithium ion, etc. in the substrate with 
ion having a larger ion diameter such as sodium ion. The chemically strengthening salt comprises 
sodium nitrate, potassium nitrate or their mixture, etc. is filtered in a dissolved state in water by a filter, 
etc. to remove particles. The amount of particles having >=0.2 &mu m particle diameter is adjusted to 
<=1 2,000 particles/ml. The obtained chemically strengthening salt is used. 
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H£l¥L<HSLfci: Ib^&fbflJgtffrib+l-Sfc 
^3HbSWco3?fflmicftt»*<^**iTfc y s ft(c<b5*5l 
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lz#^+i'5ftl»A<J£#]6*|-Cfc-S>-i:A^^o/i:o £ * 
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4 7 8 6-^fB©C073?ir*l*> ±2ELfcif2ig|5 (^S) COff^ 

0. 2dm) coftt»r*fcortCigp (ftiB) 

[0 0 0 9] "Tft^*., **WI*lelTO«l*4:Lr* 
«. 

[0010] 1 ) fc*BHb<Mf <t*r *fc*5ifl: 

5aa;«ic *f 5 *»* * ■«* ft c i: 1= * y . ^xs 

«C0*lr#*^ft-SPCO-f^|->^. -t(0-f^>J:y** 

ft-r^-^gco^a^+co-f ^->irs^-r ft c t ic j: y 
7XfiSf SiHb-f ft ^b^Silbxfi fcflMRBfftiftft A! 



(4) 



ftM 2000-203888 



• tx^'Jt 1 -f-0>f6££lftib-f 4<fc : 5l::-y— -7 
flj L tz t (O X' th 4 Z t £ ft © t "f -5 WttEfft # 7 

[001 i] (*tj£2) fc*5Ht****-r*fl:*SHt 

ftSSfclc #7 Z t l=J: y * «7X» 

5 xfflSJ ate* 4<b^5iHbifi ££tM»$BEiii*{*ffl 
#5X*«©tta*as(=33^r. mrE<b^BHbiMicit£ 
*t4*ago. 2 jumia±a>'*— -r-f ?;urosa^ 120 

OOfii/m I JaTT?fc$ = ££l*«i**1MMB»»t* 

[0012] («Mt3) «rc<b*a<b*ic$**i*/<— 
[0 0 13] («fig4) «JE<b9fiaMbttl::***iftttS 

2 y m K±(D/\'-f f ;KCt tlA^ 4 000i/m 

i z t $ imt -r&mm 2 xi* 3 e«<dw« 

[0 0 14] OttfifcS) fIIB/N*— t^^U*. 
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1ml Sfcyir^S^-S/\--T^^^CDlS (#/<—■ r-f 

[0 0 2 3] ±SE«t)j£3(::«fc;h.li. <b^5£<bffilc^*+i 

(JH*MJ=l*«tSA<2 jmW) 
CD/^— -T--C ^;K»d5to^.f'|-&^2 5%£l~Flc-f -&C tic 

cfcor, yjiiswicifbtp (gjg) mm&mitTf&zttf 
H«i0a^c,ca)figi*, l- < 2 o %w 

[0 0 2 4] ±ffi*tJ*4l=J:*ll*» fc^SMbttSttl::* 
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fc it ^> a^(D%±^<— t << ? )i>a>ttm %m f> ? z t 
tuts. **iSSffli*. «^ib«^<*icii*$ 

KS$T'ffi5m^-v h'MSf-f7^ (Xli^7Xl 
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£H3t Lfctt»7** X <7 £ S?it^ 6 C <t # -So 

[0032] *mBA<Dmmmt>mmij3*.mm<DWL&. 

Jj&lz-o^xm.Wt&o *»Slcisi,vc, <b¥3Hb*e 
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[0 0 3 3] JMHHlcte^T. <bq65fift*S(*l=***l 
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r PtTa/CrMo/CoCrPtTa4i1 t LX 

[0 0 4 2] «««taffl^^K (MR^K) Xii^i? 
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I'H, gfe-#±!!I&-V>. S i 02. BNfc£fr&fc*# 
iSttJItfilCF e. Co. F e C o . CoNiPt mnffi. 
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[0 0 4 5] fSSJf <t LTI*. 0IJ*.I*. CrR, C r £ 
<. fcSlM*. H — Xl±»a©«^ 

icg^r, flso««»*»MiLrt *ts mis. ±s 

(S i 02)K^jaLTt 

[0 0 4 6] ffliSls2S»«:l-fclt«>^;f})lliiK(c$i|RB$ 
tittle 

[0047] sjtin*. 

7PPiK'Ji- t^U (PFPE) $7 b:t>3*& 
X^H-iiCiotlf L. 45*1=16 i;Jnf»«l«£ fro 
[0 0 4 8] 

l=t%lB*-&. 

[0 0 4 9] ^SSffll 

[0 0 5 0] (1 ) Mfijia 

^*-7> Ko— 5*-eff2J*Lfc->- h#5Xfr«b. ffl 
fflE5Tli9 6mm*, J»* 3 mm<Dn*«l=«l "J til 
LfcTJl'SyvUW htf^Xfr^-Stf^xStS^. 
ttKWai^-f-V*:/ K{55t?Sfffl*DXLT. Eg 9 6 
mm*. JS$1. 5mmlCf#Jf$Lfc<, Cfl)^. 
KCi-i£<Dtt:fryi=. *g!4?J7X^, ±12. TI. 
Zmi^TVJ l>9 h • :?bXl,T. RSSttCDtf^Xtt^ 



T*. S i 02J57~74%, ZnO2£0~2. 8%, 
A I 2<D3£ 3 ~ 15%. L i 02£7~ 1 6%. N a 20 
$4-14%. $±i«i:Ltttt4)tmffl^7 
X ^E;U%a^-e. S i 02:6 7. 0%. Zn 

02: 1 . 0%. A I 203: 9. 0%. L i 02: 1 2. 0 
%. Na20 : 10. 0%$±j$?^i Lr^*"T -S-lb^ 

[0051] *i=. ±mmiG&vi,!)&m<Dmfr^?'( j r 

Lfco CCD<t 10 0k g?l/f <t Lfc„ CtLlC 

<fc<J. *7XSWiroiSI§*JRma x (J I S 
B 0 6 0 1 -C?;fli|5t) t10// m^Jgirtt±lf fco 3* 
l=. R«tt(D55C$ffl^T**7XS«OT**a5^lCfl.$ 

tLfci, rtJS«®;&tfrtJSffil=ffi^a>E8iy*nx£S£ 

Lfcc £<Dfc*©:tf5X»*itffia>*ffilB*M\ Rma 
xT'4)imgIfloL 

[0 0 5 2] (2) ©ffllt (7^e>y) 18 
SI*. ^as«JtXi;»tt«Jt<DlPli*lMi: LTl^. 

7 7f>ygiJfflutffi\ sttott 

|J#400. #1 0 0 0 ir^TlT 2|Hltf ofc„ l¥L< 
li. l*Ctf>l=. f&£#4 o o<D7 7 ;i'£^-«S*i£ffli'>. ft 
iLjIOOkgggCi^LT. P^te^Tiril-IS^T 
£lsl|E$t4Ci:l:J:or. 'J 7F*3l=W$ Lfc**5 
XSffi<Di^Si£®iWJ£0~ 1 */m. (Rma 

x) 6,um?iJti=^-y tf>-?"Lfc, ^f-e. t;u£^-«S 
*icDifiJS^#i oooicgxr^-vtf^y^^Ttv a® 

(Rmax) 2 j/mflJti: Lf- 0 ±ieeMiHtAOX£ 

;SLT. Lfc„ 
[0 0 5 3] (3) S®^S*PXXfI 

*i=. ^^i/wfii=«fcy. ?35x**x^iHie$-t±^A^ 

Tl'^XS^roaffiSaJSSffi^ £. Rm a x t? 1 p m. R 
aTO. 3 x/mfl®|CWaLfco -hIBiffiH^®*DX^tl 

[0 0 5 4] (4) m-SfSxfl 

t-SfSiSSKLfc. C(0»-»f*xai*. ± 

*>-V («flgl») <h LTSKtK'J (-tr'JOA/^^KM 
HC 1 5 : xe- K7 7 M±W ZftlK BlTfl)W«ft 

^■em-wsxfi^siteLfco 

wesS : SHb-fe'J'7A+7k 

i^S : 300g/cm2(L = 2 3 8 kg) 

mmmm 

: 3 0 urn 
T^MEIeSS : 4 0 r pm 
-b^fflUicga : 3 5 r pm 
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f*9 ^"7 : 1 4 r p m 

ftXTmZ®. : 2 9 r pm 

7K. $6*. I pa (-< v^a t°;uT;u=i— ;u) , i pa 

(*9i&jg) G>#a$*«i=«iK»»L-c, jjfejfLfco 

[0 0 5 5] (5) m-5ff«XfI 
tf-K7rA*±SU) l=»3tr. »=W«xa*3USL 

f-o WSfc#l*. ilif 1 OOg/crr.2. ^BB#P B 1$ 

Lfc„ ±IE*:2W«xa£»S.fc#5*»« 
fc, *1±8fe*!L +lt*ffl. £6*. tt*. I PA (<fy^ 
pe;UTJUn-;u) , ipa (HiAKA) <D=&gfe;l»«lc 

[0056] ( 6 ) it¥itib«iaxa>*ttx& 
*-*mvab*Bfctt£fci=#atft4/<-T-r 

At«lt h 'J ^A*-e*t^n*34T' 1 0 g 

(+»l=»5*-caisei=!B»*#A4/<— f-ff^** 
fcrlvk) 9 0m I I:;1ISJ^ -t<05tj$*, j${*fflCD/* 
— x-f ^;U73'7>'5» — (ISO. 2//mfcLt2. OjUm 
*;1<Dt(DI*'J^->ttS5, g§2. 0//miy±CDt,©l* 

*fflt^T 5 m I "3*0 3 [HjS^eLT;!^ L. ImlSfcy 

IS* 'J ->Al=£*;h.*/<— r-r y t» 5B^^- h 'J 

'J^AiZ-gStlZni— ^ 4 1 )\><T>&X&. ©go. 2^m 
Jil±0. 3 X/ m5fc$Sjb< 1 9 1 2{I/m I , tlO. 3 ju 
mlsLtO. 5//m*IA<1 1 92l/ml, figO. 5 
U mJil± 1 . 0 /i m*jgA< 1 6 1 (@/m I . ifftg 1 . 0 
jt/m)iL±2. 0//m*jgA<1 Ofll/m I. Sl2. Ou 
mJU±3. 0^m*jSA<3 1 0<l/m K S§3. 0 |i 
mJa±4. 0 JU m*3Sjb< 1 1 Hl/m I . *si& 4 . 0 U 
mlU±5. 0 jum*;1l7!)<6 0<l/m I , 3SS5. O U m 
ia±6. 0/Jm*IA<3 6f/mU Iig6. 0/imJil 
±A<1 6 9§/m I t'fcy, |ig2. O|t/mJa±0V?— 
f^^JU*6 8 6i/m I > U10. 2jimtU:2. 0 
jl/m*I(D/i-f ^7 ;Hi3 2 7 5f /m I f. ?4t§ 
O. 2 /YmJiLbCD^f+CD/'?— £;KDfil*3 9 6 Hi 
/m I T?fcy. -5-0)5*). *£S2. 0 X/miy.±<7)/^— T" 



, J^A < tffiK^-h'Jt7A*^-^.^60%, 40% 
It7 3. 5 kg) *SE*. lt¥ift1t4UE**ft 

[0 0 5 7] ( 7 ) <b*snbxa 

±ib (6) <Dia-e»&*ifc<b*a<b«aaas<b*aft 
5as<ST?4 o o°cicin^Ls 3 o o^tz^mztitzfoft 

©aaoBu, *7^«a©*a±(*AMb¥3anb**i* 

ib¥Bit ft«ftrc»xaa-r s ^ 1 1= «* r , #7 x a 
fbffiSjg h y7A^:f> s * y ;j-i/ic-f-jh. 

*:K«***ia*7**«tt3*lb**l*. .#7*»*fl>* 
Jf l::^j£$;h.fcff*l£*iIScDJ?$(*. $51 00-200 
/lmT**ofc. ±E<b*3S<b*l**.fca*7X»«*. 2 

f^S«^.t*7XifiJ, m 4 o °cir *pgft L fc^6tl= 

L , £ A x It * # £> ffi» £ fr o fc. 

[0 0 5 8] JLfEOTXa^iifT^ftfctf^ 
fSffi^RaliO. 5~ 1 n m-Cfcofco ZCDJi^ 

[0059] (8) fflSSv-x-r^Kitxa 
±aLf=xa*^T#f>^fc«m7 r ^x^ffl**^xgtt 

r, N i A I (N i :50at%. A I : 5 O a t %) 
0)*>— KH (IMJ*4 0nm)>CrMo(Cr:94a 
t%> Mo: 6at %) TifeU 2 5 n m) . Co 

CrPtTa (Co:75at%>Cr:17at%. 
Pt : 5at%, Ta:3at%) $tt4H (Mil 2 7 n 

m) % ymit±-^^m%m tin onm) *iis;*j* 

Ui- ^;uA^^-5;W;S;t^J* (IHnm) £ffej£ 

[0 0 6 0] ^#b^x/={8mT ; 'r X^|ZO^T^*^-f h'f 
7, h (^7^ : 1 . 2 jU : 8 m/ 

s) (1 5 0080 *HtffiL.fc<!:C7i,, t h i^-v K 

[006 1 ] *fc. -7"^^ K-rX h-*$|^fc*S?Sfi0iJCD 

^ofc3b<, «g!f<D-9->^U (5 0 0&) O±mz-0i^X 
-y— -7;U • 7X^'J-r-f-|c<i:^SXC0^S!)^l*i2tt)t» 
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[0 0 6 2] HfiSffij2~4. rt&ffjl 



<b¥5Mb*HI}ft * Y?-z>tz c <t femiiUJS^J 1 t |5]t$i- L 

h'J^A) t <f<?}MD&. (f£S2. OjUmfeL 

1, figO. 2tfmW±2. 0Xfm5fe;l§, C*lb<D^ 



0 0 080 **1 fcfc. HiS0iJ2~4SU:tbSc 

#J 1 ICfcl^T, MSO. 2 mJil-hOo'f+O)/^ — t -f £ 
;U0)5*», 3KS2. O jU mlil±0)/'?— -x-f ^7 7KO(Sto5 
MSI*. 18. 2% (HS60IJ2) .15.0 

% mMm3) ,2 2. 1% (HJS1M4) . 2 5. 3% 

OttMMi) r-fcofco 

[0 0 6 3] 
MM] 



i¥ ^ ji e 




m&M2 


H1S^3 




JtttflU 




2.0jura&± 


686 


273 


1089 


2645 


4879 




3275 


1227 


6167 


9336 


14441 


£ If 


3961 


1500 


7256 


11981 


19320 




BUS <¥W 






12 nm 


20 nm 


100 na 








0.0003/ran 2 


0.002/mm a 


0.007/mm 2 


^'W 7X1(1.2/* inch) 


0 % 


0 % 


0.2 % 


0.5 % 


10 % 



[0 0 6 4] m^ *^&*3^««k5i=. J*»ft**ifc<b* 

!Mbtt£ttJfl-r« (-to*** it, <b*ambfflaa* 
r. 3a»wi3*r7^**s*®i=»fiR**i*iib«**d?* 
Kl= £ *S±li«to>tt **. * - £ 

^•5. ftlC, figO. 2 //mlil±0)/<- T--T ?JKDS# 
4 O O 0<@/m I JUT (jfiS2. O # mJJl-hCD/^ — f -f 
? ;KDfiA< 7 0 0<l/m I liTF) tf>l§^. OSP7!)<ff$Ji!t£ 

LfcivD-cw^Liv, ft!*anb*i=#**i*aa 

O. 2 # mlil±(7?/'?— -T--C £A,(DSj!><1 2 0 O 0<l/m 
I £ig*.-i>i§^ +-Ct*>i*l2. O A<mJa±(D/^— T--f 

<7)ur>£tb&m-e;tf2 5%£SS;t£>iI^ ib3*53Hbx?i 
wfgL fl»*<»***i*«l^3i<fll<tt*ttt.i=» ASP 

fflli^t3 Onm^g^., OSl5C7)g?Jg& O. 0 0 2 /m 
rr.2 -g, 1. 2(/-f>f B0^-f h'f^ h 

*<. (500«!) £frofcA<. f^-i 

KfX hCD^g.*A<»< ^•sico^r, -y— VJU • 7X 

Ltzmmi vit. -ib^^ibigic^s^^ttgo. 2.u 

mlil±CD/^— x<<7^KDai*1 9 3 2 0|/m I T'fc 

M< ^Stttl:. dbSfiCDiS^tfl 00 nm. dbSBtf)^ 
Jg*<0. 0 0 7/mmZtt£ l J, 1. 2//-C^fH©9* 
7-f KfX h (SOOOtfc) dfcl-f&^&gilil 0%<t 
i«<. W£t£I* (5 0 0&) £?Tofc;!><-y— v;u 

fco SH6«3~4atftttt«1T?»**4lfci!b« 



[0 0 6 5] *fc. «1 l=*-T^5-r K^rX KDttiRlc 
S-^UT, Bfa©f K«ttA«»&*t*J:3l=. Ib^ 

anb*it*i=#**i*/<— T--r ^iu«>**»*aa3t<it 

6*i*«ft-r-f X<7ffl*7X*«, ^f.lztt^O^^X 
*m± \z&t[ < i: tittttll * fl2Jj£-r « C t |c * o r ttft 

— "f-f-fVUCDi^, ifi^O. 2 ^mJU±(D/<— 'r-r -^;U 
d0fi*<4 O 0 0fi/m I iaT-Cfe-StW^teffl LTlb^ 
9t1b»9% (SHtt) -ro^b^5i1b«aS;^^is6o 
r^b^lbffiS-TSC tuf#e>*t4. Ja±HJ60iJ-ci*. 
y^-fKS^^I- 2 -Y LT«l=*lffcA<. C 

a<b*^{*(=***i*/<— f--f^iua>*ta)*HIB«* 
iz s <b¥a<b*if*i=***i4/<-T--f 9Jis0>ft£tt*P 

[0 0 6 6] ei±»*LL^*l*«*±lfr*fBM*Bill 

**7X*lST-fcHl**jSfflt:#. Jfex-f X^ffl**7XS 
ffl±*^XSt5l=iiI</^fflT*^-S)o C(Dli^. pt^r-fX-^ 

ffl*"7^i^jtISf-f x^ffl**5x»«-r?i*. figp 
cD&jtue i Lr<b*5i<b*e{*(=***ift/<— r-r ^ 

[006 7] 
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